The classical concept that all complex life evolved from a simple bacterium-like life form has been questioned by comparative genomics and proteomics. Several discoveries, including the occurrence of entirely new genes in unexpected life forms without any precursors, and the random mosaic distribution of genes across organisms in higher taxa undermine the principal assertions of this theory. We present a new model of the pre-biotic parallel evolution of eukaryotic genomes starting with the structurally complex split genes, which are far more probable of supporting biological information and of occurring in random DNA sequences than contiguous genes. By comparing the mosaic patterns of simulated genomes and extant genomes, we show that genomes arising from simulated assembly of random split genes form the same gene distribution patterns observed in extant eukaryotes. This parallel genome origin model eliminates the post-genomic and classical conundrums faced by the linear branching evolution model.
Introduction
The currently accepted explanation for the origin of life may appear solid in its foundation. For its time, this linear branching evolution (LBE) model was indeed a remarkable explanation for a question that had never truly been confronted; however, the rise of genomics and proteomics has made it clear that it is bound to several imperative problems that must be addressed. The LBE model assumes that a simple bacterium-like life form originated pre-biotically and evolved into numerous complex life forms (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . A set of simple contiguous genes encoding primitive proteins believed to be within the very first genome was to have evolved into similar genes by genetic mutation with small traceable sequence changes (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) . It is considered that these sequence variations caused their vast morphological evolution.
LBE is so commonly accepted as the answer for the diversity of life that other potential explanations are often overlooked; yet, several post-genomic findings have seriously contradicted its most basic assertions. For instance, recent findings have shown that entirely new genes and proteins are present in several organisms with virtually no precursors in their expected ancestors (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . The genome of the first life form also appears to be highly complex and eukaryotic, containing genes encoding advanced proteins (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) . Furthermore, several data indicate that a eukaryote could not have evolved from a prokaryote (48) (49) (50) (51) (52) (53) (54) (55) (56) , and that the tree of life may root to a eukaryote rather than a prokaryote (57) (58) (59) (60) (61) (62) (63) (64) (65) (66) (67) (68) (69) . Although it is generally accepted that the first genes were contiguous, as are the genes found in prokaryotes, the probability of finding contiguous genes in random DNA is impractically low (4) (5) (6) (7) (70) (71) (72) (73) (74) , and it has been demonstrated that the first genes must have actually had a split form (70) (71) (72) (73) (74) . We have shown in two companion studies that 1) split proteincoding sequences encoding complex proteins, and 2) the other essential regulatory and splicing informational sequences and structures of split eukaryotic genes are easily found in random DNA. In contrast to the simple genes and primitive spliceosomes projected by LBE model, it has been shown that the first eukaryote contained highly complex, intron-rich split genes (24-25, 28, 75-77) and an advanced spliceosome (48) (49) (50) (51) as those present in higher eukaryotes. Recent findings thus indicate that the first life form itself may have been eukaryotic containing complex split genes and an advanced spliceosome for splicing them.
Post-genomic studies have also revealed a random mosaic distribution of genes across the biota that disagrees with the LBE model's view of traceable gene and genomic evolution. Whereas genes are presumed to be distributed in an organized manner across phyla (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) , recent discoveries show that massive numbers of unique genes are randomly distributed across unexpected genomes causing a mosaic distribution of genes (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . The possibility for the lateral gene transfer across organisms proposed in initial genome comparisons became untenable in light of the countless genes randomly shared across unanticipated life forms (36, (78) (79) . Typically, when a small number of genomes were compared, approx. 10-20% of genes were common among the genomes, approx. 30-40% were shared randomly among different subsets of genomes, and the remaining 40-60% were unique to each organism-a scenario at odds with the LBE model (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . In addition, when most of the currently sequenced genomes were compared, only about 0.1 to 1% of the genes were common among them (80) . The remaining 99% of the genes were either present exclusively in life forms with no trace of sequence, structure or function in their expected ancestors, and/or randomly shared in subsets of life forms in a manner defying any phylogenetic relationship. Additional problems, such as topologically incongruent trees based on different common genes, undermine the validity of phylogenetic analysis that is now restricted to this 1% of genes (80) . As LBE expects the genes of all organisms to have redundancy, this extremely low fraction of common genes has caused some scientists to consider this model untenable (80) . The postgenomic conundrums have also led several scientists to conclude that the Darwinian adaptationist model does not account for them, and to possibly abandon the tree of life concept and anticipate an entirely new worldview capable of explaining these enigmas (81) (82) (83) .
In this paper, we address a new mechanism of the parallel origin of genomes based on our random sequence origin of split genes (ROSG) model. We have shown in separate studies that an abundance of complex split genes coding for an immense repertoire of sophisticated proteins must have inherently occurred in a small amount (~ 1 µg; 10 16 bases) of pre-biotic random genetic sequences (P. Senapathy, et al, and A. Bhasi et al, accompanying papers). This vast pool of split genes could have randomly assembled into a viable eukaryotic genome by the same pre-biotic self-assembly mechanisms believed to have brought forth the genome of the first prokaryotic life by LBE (4, 6, 84) . In an essentially simultaneous manner, different gene combinations may have led to several viable genomes (among a vast number of non-viable gene combinations) leading to multiple unique organisms, resulting in a mosaic gene distribution. This model is termed parallel genome assembly (PGA). We conducted a computer simulation to test if the PGA model could be substantiated by data from extant genomes. Comparing data from seven genomes from distinct phyla with the data from genomes predicted by computer simulation of PGA, we show that the mosaic distribution of genes observed among extant genomes is incredibly similar to that predicted by computer simulation. The results show that the mosaic gene distribution supports that distinct life forms with fundamentally distinct morphologies and genomes arose from distinct genomes in the prebiotic gene pool; and organisms with similar morphologies and genomes, but whose genomic and morphological differences are unaccountable by organismal evolution, arose from pre-biotic modification of prototypic genomes. Organisms that have essentially the same morphology and genome may have arisen through organismal microevolution.
RESULTS

Mosaic gene distribution among simulated genomes
Only genes similar to the set of "root-stock genes" in the earliest life form should occur in all life forms in the view of LBE, whereas what is observed in nature is a mosaic gene distribution ( Figure 1A) . A parallel assortment of a common pool of pre-biotic split genes should have theoretically led to this mosaic distribution of genes ( Figure 1B) .
To test whether a random assortment of a common pool of genes would lead to a mosaic distribution, we simulated random genomes and compared their gene distribution patterns with those of seven extant genomes. Specifically, we randomly assorted a pool of 50 genes (with many copies of each gene) into three genomes each consisting of 25 genes. The nonredundant genes in each genome were compared with those in each of the other genomes. The results showed that the genomes exhibited a set of common genes, a set of unique genes and a set of randomly shared genes -a mosaic distribution (Figure 2A ). The same protocol with 50,000 genes and genomes of 25,000 genes was iterated over 100 times. The A) The LBE model states that slightly changed versions of the root-stock genes from the common ancestor should exist in all the life forms (inner circles genomes). However, what is actually found is a mosaic distribution of distinct genes across distinct life forms (outer circles genomes). B) The ROSG/PGA model states that a mosaic distribution of genes should exist across genomes, and this is what is found in the biota (gene Z common to all genomes, genes A, B, C, and D unique to genome A, B, C, and D respectively; genes P, Q and R shared randomly among the four genomes).
following average fractions were obtained (calculated based on the non-redundant gene content of the genomes): common genes (15%), unique genes (37%) and randomly shared genes (48%) ( Figure 2B ). Next the simulation was conducted by increasing the size of the gene pool from 1000 genes to 300,000 genes, keeping the genome size constant (25,000 genes). Almost all of the genes were common among the three genomes when the size of the gene pool was the smallest. The fraction of the common genes decreased and those of the unique and shared genes increased as the gene pool size increased ( Figure 2C ). The behavior of the mosaic gene distribution was further analyzed when the number of genomes in the comparison was increased from 3 to 12, for a pool size of 50,000 genes and genome size of 25,000 genes. The fractions of common genes and unique genes decreased to nearly zero by about eight genomes, and shared genes increased to nearly 100% ( Figure 2D ).
Mosaic gene distribution among extant genomes
We determined the mosaic gene distribution among seven completely sequenced extant eukaryotic genomes representing distinct phyla, for which the homologous gene (homologs) data were available ("HomoloGene" database from NCBI: (http:// www.ncbi.nlm.nih.gov/homologene). The gene structural (i.e., exon-intron) identities were not considered as the homologs were mostly based on protein sequence similarities. When the human genome was compared with two genomes, C. elegans and A. thaliana, 14% of its genes were common with the other two genomes, 15% were shared with any one of the other two genomes, and 71% were uniquely found only in the human genome ( Figure 3 ). These fractions varied when C. elegans or A. thaliana was used as the primary genome in the comparison, as their genome sizes were different. When the human genome was compared with all the seven genomes, the fraction of common genes reduced to 2%, unique genes decreased to 66%, and shared genes increased to 32% ( Table 1 .
To further examine the extant mosaic distribution, each particular genome (e.g., Arabidopsis) was compared with an increasing number of the six other genomes. The fractions of common, unique and shared genes pertained to the gene content of this primary genome element with respect to the other genomes. With the increase in the number of genomes in the comparison, the fractions of the common and unique genes in the primary genome decreased and those of the shared genes increased ( Figure 4A ).
We repeated this analysis with each of the seven genomes as the primary genome, and with two simulated genomes, and found the behavior of the mosaic gene fractions to be the same (Figures 4 and 5 and Table 1 ). Furthermore, we analyzed every single possible two to seven combination of the seven genomes (Supplementary Information Table 1 ), and the mosaic gene fractions of all of the combinations were essentially as expected in a simulation. The variations of mosaic gene fractions when each of the genomes was the primary genome in the comparison may be due to several reasons such as the difference in genome sizes and the extent of common genes used for common functions. For example, when Arabidopsis was included in the comparison with Oryza, the unique gene fraction decreased significantly and the shared genes increased correspondingly. This effect may be attributed to the large number of common plant specific genes between these two genomes that are used for common functions such as plant metabolism.
Potential size of the pre-biotic gene pool
Under PGA, the size of the common gene pool from which extant genomes were assembled can be estimated by analyzing the change in mosaic gene fractions of a given genome, as the number of genomes in the comparisons vary (the slope). The changes occurred very slowly (Figures 4A-G), which indicates a large gene pool size. By analyzing a similar slope from the simulated genomes, the approximate pool size from which extant genomes arose could be empirically determined. However, the genome sizes vary considerably among the seven organisms used in this study (Table 1 and Figure 5 ). We found that the slopes of U, C and S produced by the genome size of 10,000 genes and a pool size of 600,000 genes ( Figure 4H ) were similar to that produced by the genome size of 12,000 genes and a pool size of 800,000 genes ( Figure 4I ), both of which were approximately similar to those in Figures 4 D and G. Based on these observations, a gene pool size of roughly one to a few million genes was estimated. This value is a general estimate, and can vary considerably with the advent of more genome data due to wide variations in genome sizes and other factors such as a large number of un-sampled plant and invertebrate genomes. In addition, this calculation was based on protein/gene similarity. Also analyzing gene structure may alter the gene pool size.
Equal genomic complexities specifying widely distinct morphological complexities
According to ROSG, as long as the exon lengths are restricted, the probability of any given split gene is essentially the same, irrespective of the number of splits (i.e., the number of exons and introns), the length of the coding sequence and the split gene, or the size, structure and function of the protein it encodes (P. Senapathy et al and A. Bhasi et al, accompanying papers). Therefore the probability of any genome assembled The genes common to all the three genomes are shown in the intersection of the three genomes (Hs/Dm/Ce -2,723 genes). from these genes should be the same regardless of its gene content or the organism it specifies. Furthermore, the probability of the genetic networks needed for the developmental genetic pathways (DGPs, (74)) in a genome depends on the set of DNA binding proteins and their target DNA sequences. We computed the probability of different genetic networks involving different number of genes and different target sequences, which indicated that they are more or less equal (not shown) (74) . Thus the probability of different genomes should be essentially the same irrespective of the apparent morphological/physiological complexity of the organism. These results can explain the observed equal genomic complexity of extant life forms that vary widely in morphological complexity (see below), which is unexplained by the LBE model (85) . Thus, the probability for the origin of different genes, gene networks, and genomes is very high and essentially equal under ROSG. By contrast, the probability of evolving one of these entities from a precursor organism lacking it by random mutations is next to none. Table 1 . ;
DISCUSSION
) -. * / + @:1A;>30B3C;201;D3823E<;3F01G=>8D802 the pre-biotic origin of biological information. Invoking the same self-assembly mechanisms presumed under LBE (4, 6, 84) , PGA provides the basis for the origin and diversity of the eukaryotic and prokaryotic genomes.
PGA is an extension of the ROSG model. Given the high probability of eukaryotic genome formation in the setting of a random primordial genetic pool, it can be expected that not just one, but many genomes would have formed, each drawing upon the vast availability of randomly occurring complex split genes. Under these conditions, there would be prolific mixing of genes, with parallel formation of multiple genomes. In a stochastic manner, those genomes compatible with life would result in the formation of an organism, while those with an incompatible genome would not.
ROSG/PGA predicts that comparisons between extant genomes should resemble comparisons between simulated random genomes. Our simulation of random genomes revealed shared, common, and unique genes. The fractions of shared genes increased and the fractions of common and unique genes decreased as the number of genomes compared increased. When extant genomes were compared, the fractions of these shared, common, and unique genes behaved in a similar manner. The extant data may not be a perfect replica of the random distribution in simulated data, as some requisite genes for basic cell structures and metabolisms may be inherently common among life forms. Since gene function is not taken into account in the simulated data, there may be fewer common genes projected in these simulated genomes.
ROSG model solves post genomic questions
The recently uncovered genomic data that are consistent with the morphological and physiological details observed in extant life forms, as compared to those predicted or expected by the LBE model and ROSG/PGA model, are shown in Table S2 . LBE is based on the premise that a single bacterium-like life form originated and evolved over time into all of the life on earth, resulting in traceable genetic commonalities throughout the evolutionary tree. Therefore, the pre-genomic era data showing any trans-organismic gene and protein redundancy was, and is still, considered to be incredible support for the LBE model. However, the key to understanding this crucial data is to recognize that this gene and protein redundancy is due to the commonalities of the genomes that were randomly assembled from split genes in the prebiotic system, rather than descent from a common ancestor.
With the advent of complete genome sequencing, the genetic data truly expresses not only that LBE is an incorrect model for how life originated and diversified, but also that its shortcomings are eliminated by ROSG/PGA. To start, the LBE crux that the very first genes were contiguous is unstable, as this type of gene is nearly impossible to find in random DNA. Split genes on the other hand, are easily detected in random DNA. Informational sequences for proteins were more likely to be in split pieces, as the odds of finding an entire coding sequence without intervening segments in between is extremely low. LBE, which supposed the presence of a primitive spliceosome in the earliest eukaryote, also cannot explain why the first spliceosome has been found to be quite complex and similar to the spliceosomes that exist in extant higher eukaryotes (48) (49) (50) (51) . This complexity is fitting under ROSG/ PGA since an advanced spliceosome would have been necessary to cut the introns out of the very first spit genes. In addition, the first life forms were shown to have encoded a higher complexity of proteins than is considered by LBE (31-47). According to ROSG/PGA, these proteins should indeed be as complex as those in intron-rich eukaryotes, since proteins encoded by any split gene are of equal complexity (P. Senapathy, et al, accompanying paper).
Based on ROSG/PGA, each unique genome that became viable in the pre-biotic system must have had a constant set of genes. This set of genes could have only changed into their normal sequence variants by genetic mutation based on codon degeneracy (CD) and amino acid variability (AAVAR), without changing the form and function of the proteins. The developmental genetic pathway (DGP) (74) of each unique life form would have also remained constant, the regulatory sequences and the developmental genes within the genome only changing to their normal sequence variants. The findings of the unique DGPs of morphologically distinct life forms (86) (87) , that cannot be evolved by genetic mutation (74) also agrees with this model. Mutational mechanisms are now known to be incapable of evolving entirely new functions. Even gene duplication, the only mechanism believed to be capable of evolving new genes, is actually only capable of subfunctionalization of pre-existing functions (78) (79) (88) (89) (90) . Recent reviews are unable to show the evolution of an entirely new gene for a completely unique protein (91) . These findings support the PGA concept of the constant set of genes within every unique genome. Furthermore, LBE is able to explain the presence of only similar genes, but not entirely unique genes and randomly shared genes across life forms; ROSG/PGA is able to explain all three types of genes. Often, the common genes and proteins analyzed by LBE are only functionally similar but are non-orthologous (31) (32) (33) (34) (92) (93) . Evolutionary mechanisms cannot therefore lead to entirely new genes and organisms, and can only result in minor changes within a constant genomic and morphological/physiological framework.
Another paradox of the LBE is the existence of entirely unique sets of genes and proteins for physiological systems that perform similar generic functions (e.g., immunity or sensory perception) across different phyla (Table 2 and Table  3 ). For instance, the physiological systems for wound sealing in morphologically distinct life forms are completely unique. In vertebrates, a number of blood clotting factors serve this function (94) . In echinoderms, the same function is afforded by an entirely different set of proteins called coagulons, which have nothing in common with the vertebrate blood clotting factors (95) . None of the >600 proteins in the blood plasma of vertebrates have been found in any of the invertebrates including the annelids, arthropods or echinoderms and vice versa (74, (94) (95) (96) . Furthermore, the term 'blood' itself is used generically to denote the circulating fluids of many morphologically distinct organisms, but the blood of these organisms exhibit distinct protein (and cellular) content (74, (94) (95) . The details of several different physiological systems such as immune defense (21, (97) (98) (99) (100) , biomineralization (101), sensory perception and cell adhesion (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) show that they encompass entirely different proteins in distinct life forms ( Table 3 ). The LBE model is forced to explain the origin of these unique proteins by the process of "rapid evolutionary innovation and invention" (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) , but this evolution is impossible as there is no mutational mechanism that can evolve even a single entirely new gene and/or protein (see Supplementary Table 2 ). It would take 10 35 years at the known rate of genetic mutation, which is longer than the age of the universe (10 11 years), to evolve an entirely new gene and/or protein (74) .
A further inconsistency of LBE is the observed equal genomic complexity of life at extreme ends of morphological complexity (e.g., from the basal trichoplax to the advanced human). LBE cannot explain why lower organisms do not in fact have less advanced genomes than higher organisms as it expects. ROSG/PGA demonstrates that the equal complexity of the pre-biotic split genes should have resulted in equally complex genomes and proteomes regardless of the organism's morphological complexity or taxonomical classification.
The pre-biotic origin of multiple organisms by parallel genome assembly must have also led to a burst of unique life forms leading to the scenario observed in the Cambrian Explosion fossil record. Our work shows that "evolutionary gaps" that are observed between morphologically unique life forms are not gaps at all, but are rather normal spaces which are the result of the pre-biotic parallel origin of their genomes. A lack of precursors for the Cambrian organisms is an inconsistency in the fossil record according to LBE, but ROSG/ PGA shows that the ultimate answer for this problem does not lie in the fossil record, but rather in the explicit absence of the evolution of these organisms. The fact that the morphologically unique Cambrian life forms that abruptly occurred on earth without any precursors have remained essentially unchanged further support this idea (74) .
The availability of copies of the first viable eukaryotic genome, molecular machineries and cell would have catalyzed the assembly of further unicellular and multicellular genomes in the pre-biotic system. The findings that eukaryotes are a highly variable group, with different sets of the genetic code (102) (103) , different unique nuclei and eukaryotic cells (104) (105) (106) , and distinct multicellularity (7, 8, (107) (108) (109) (110) , which under LBE have evolved multiple times independently (111), may possibly represent distinct genomes and cells originating in the pre-biotic system. ROSG/PGA also explains the intron loss leading to intron-poor (e.g., C. elegans, yeasts) and intron less (prokaryotes without a nucleus) genomes, and the intronreduction leading to genome reduction (e.g., arabidopsis, trichpolax) from pre-biotic intron-rich genes (70) (71) (72) (73) (74) .
Our model also explains the genomes of life forms that apparently have a basic morphological similarity but whose genomes are too different to be accountable for by organismal evolution. The pre-biotic chemical evolution system would support the drastic modifications and rearrangements of prototypic genomes, including deletion and inclusion of other Parallel genome origins 7
Copyright © 2010 by Periannan Senapathy, Genome International Corporation, Madison, WI 53717, USA 1 Contrary to the expectation that the very first life form must have been primitive with a simple set of genes and proteins, the genome and the proteome of the very first life form seems to be highly complex and sophisticated.
2 In contrast to the simple split genes and a primitive spliceosome in the eukaryotic ancestor, it contained a highly intron-rich and complex split genes, and a fully formed sophisticated spliceosome.
3 The evolutionary tree of life seems to root to a eukaryote rather than a prokaryote.
4 No precursor to the highly complex eukaryotic nucleus is found among prokaryotes; A eukaryotic cell with a nucleus and other sub-cellular structures, or a eukaryotic genome with complex split genes, could not have evolved from a prokaryote.
5 If 1-4 above are true, then the very first life form was a highly complex eukaryote with split genes, fully formed spliceosome for splicing them, and sophisticated proteins.
6 Entirely unique genes and proteins in life forms (including multicellular organisms) without any trace of precursors in expected ancestors.
7 Random mosaic distribution of genes without any phylogenec relationship.
8 Entirely unique sets of genes for generic physiological functions in morphologically distinct life forms.
9 Numerous morphologically distinct life forms that cannot be related on the basis of organismic evolution.
10 Abrupt occurrence of numerous fully formed unique, morphologically distinct life forms without virtually any precursors in the fossil record of Cambrian explosion. 
elegans).
The proteins and genes used for biomineralization in distinct life forms--e.g., the proteins required to build the skeleton of sea urchin, oyster or horseshoe crab, and the bone of human are entirely different.
The proteins assisting respiration in distinct invertebrates are unique. For example, hemoglobin, hemocyanin, heme erythrin are used in distinct life forms. The morphological structures used for respiration in these life forms are also entirely unique. genes from the pre-biotic pool. Thus, a prolific mixing and matching of genes and genomes would occur, creating further new genomes in the open pre-biotic system and in seed cells (akin to zygotic cells) (74) . These genomic alterations are yet to be defined and analyzed, a subject for future research. The universal occurrence of the 4-character DNA alphabet, 20-character protein alphabet, and essentially the same genetic code and the ribosomes in all life forms has been stated as support for LBE. The explanation under LBE for this phenomenon is that these features had evolved as a frozen accident in the earliest ancestor and then propagated in all life forms. However, these basic characteristics could have been established by pre-biotic stochastic molecular processes leading to the best molecular and cellular outcomes for encoding maximum biological information (by the play of the right DNA and protein alphabet sizes with appropriate CD and AAVAR). Thus, although several pre-biotic molecular machineries and basic cellular structures may have been possible, the most stochastically probable would have succeeded. ROSG/PGA is able to explain all of these commonalities across life forms based on their occurrence in pre-biotic chemistry.
Our ROSG based studies have shown that virtually any given protein, including development regulating master control proteins, or different proteins containing DNA binding domains (e.g., homeobox) and other hetero-functional domains (for various biochemical/biological activities), could have occurred within a finite pre-biotic DNA (P. Senapathy et al, and A. Bhasi et al, accompanying papers). In addition, under ROSG, multiple target DNA binding sequences for these proteins could occur at an extremely high probability around the transcriptional start or termination site of a given gene; and numerous independent genes encoding each unique target protein would also occur within a finite DNA. The split nature of protein coding and non-coding RNA genes, and their regulatory sequences, and their tolerance to a high degree of sequence variations, would have enabled an enormous probability for essentially every type of gene and genetic regulatory elements within approximately one microgram to one milligram of random DNA. The pre-biotic stochastic processes could have utilized these abundant genes and genetic toolkits and resulted in an algorithm for the developmental genetic pathway (DGP) of an organism. The probability for assembling the DGPs for viable organisms would have therefore been very high. In contrast, the high complexity of the DGPs indicates that it would have been extremely improbable to evolve them from the simple operon-like genetic tool kit of a bacterial genome --whose origin itself is obscure under LBE --through random genetic mutations.
CONCLUDING REMARKS
Linear branching evolution has been effectively accepted as the correct theory for the diversity of life. The wonders of this simple and yet profound evolutionary mechanism, however, cast a shadow upon its critical errors. In this paper, we have simply brought these pitfalls to light. We have proposed the ROSG/PGA model that provides consistent non-teleological answers to the questions posed by emerging genomic data.
The LBE model is based on the premise of life as an initial improbable event that slowly propagated and expanded with time and evolution. By contrast, the ROSG/PGA model suggests that genomic formation in the right pre-biotic environment was not only probable, but because of the extremely high abundance of biological functions in split forms, was perhaps inevitable. Primordial pools of DNA may have resulted in the simultaneous, parallel formation of organisms en masse, explaining the heretofore inexplicable genomic, proteomic, morphologic, physiologic, and fossil evidence.
Methods
Data set
The homologene.data file was downloaded from the build 64 of Homologene database of NCBI. The procedure for building the Homologene.data file is available at: http:// www.ncbi.nlm.nih.gov/HomoloGene/HTML/ homologene_buildproc.html.
Data Filtration
Out of the 20 organisms for which the data were available in the Homologene.data file, we chose seven organisms, namely, Homo sapiens, Caenorhabditis elegans, Drosophila melanogaster, Plasmodium falciparum, and Saccharomyces cerevisiae, that belong to five distinct phyla, and Arabidopsis thaliana and Oryza sativa which belong to one phylum. The downloaded file, that contained 43,997 homologous gene groups, was parsed to obtain those Homologene group IDs that were present at least in any one of the seven organisms. We then computed the gene count for each Homologene group ID present in each of the seven organisms. The list of first 20 groups is provided as a sample (Table S3) .
Gene distribution analysis in extant genomes
The objective was to compare the content of genes (proteins) among the genomes and analyze the distribution of common, unique and shared genes (the mosaic gene distribution) among them. We created several combinations ranging from two to seven organisms for analyzing the mosaic gene distribution among different sets of genomes and for studying the behavior of this distribution while increasing the number of genomes in the comparison.
If a gene was present among all organisms in a selected combination (Ce, Hs and Dm), it was taken as a common gene. If the gene was present in more than one but not all of the genomes (e.g., only between Ce and Hs or Dm and Ce), it was considered to be shared genes. If a gene was present within only one organism and not others, it was considered to be a unique gene. In this computation, our objective was to study Parallel genome originsonly the distribution of common, shared (orthologous genes) and unique genes, and so the paralogous genes were discarded. We describe below the methods of calculating the common, unique and shared genes among the different organisms.
Calculation of common genes
The number of common genes (C) present in a given organism was calculated by counting the gene groups that are present in all organisms in the particular combination (TABLE S3) .
Calculation of shared genes
In a selected combination, a gene present in the primary organism is considered to be shared if it is present in at least one other organism but not in all organisms.
Calculation of unique genes
The total number of unique genes present in a given organism was calculated by counting the number of homologous gene groups which were present only in that particular organism for a particular combination (Table S3) .
Gene distribution analysis in randomly assorted genomes
Algorithms and computer programs were developed to simulate the parallel random assortment of genes from a common gene pool into a given number of genomes. The simulation program used the Monte Carlo method to generate and analyze genomes. The simulation program used three inputs: the number of genes in the pool (P), the number of genomes (M), and the average number of genes in the genomes (N). Each genome was generated by requesting N numbers from a random number generator that returned integers (the "genes") within a range of one to P (the "pool"). Genes will certainly repeat in a genome if P is less than N. The number of non-redundant genes in a genome (N') was computed in each genome by subtracting the redundant genes. A gene was common if it appeared at least once in each genome. A gene was unique if it appeared in only one genome. A gene was considered to be shared if it occurred at least in one other genome but not in all the genomes. The commonness (C) and uniqueness (U) ratios were computed based on the sizes of the genomes under consideration. The number of shared genes (S) was computed by subtracting the number of common and unique genes from the number of nonredundant genes per genome (S=N'-(C+U)).
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